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Quadratic Inequalities  

A quadratic inequality has the form: 
02 ≥++ cbxax        02 ≤++ cbxax  
02 >++ cbxax       02 <++ cbxax  

 
Solve the quadratic inequality 0122 <−− xx  
Solution  
This inequality is solved with values of x that make x  - x - 12 negative (< 0).  
The quantity x  - x - 12 changes from positive to negative or from negative to positive at the points 
where it equals 0. For this reason, first solve the equation 

0122 =−− xx  
x  - x - 12 = 0              (x - 4)(x + 3) = 0                      x = 4 or x = -3 
Locating -3 and 4 on a number line, as shown in Figure 3, determines three intervals A, B, and C.  
( )3,−∞− , ( )4,3−  and ( )∞,4  

 
Decide which intervals include numbers that make expression x  - x - 12  negative by substituting any 
number from each interval in the polynomial. For example,  
choose -4 from interval A: (-4)  - (-4) - 12 = 8 > 0; 
choose 0 from interval B: 0  - 0 - 12 = -12 < 0; 
choose 5 from interval C: 5  - 5 - 12 = 8 > 0. 
Only numbers in interval B satisfy the given inequality, so the solution is (-3, 4). A graph of this 
solution is shown in Figure 4. 

 
 
Solve –x2 + 4 < 0.  
I need to know where the graph crosses the x-axis. That is, I first need to find where –x2 + 4 is equal to 
zero: 
–x2 + 4 = 0  
  x2 – 4 = 0  
(x + 2)(x – 2) = 0  
  x = –2  or  x = 2  
This says that the quadratic crosses the x-axis at x = –2 and at x = 2. 

 
Since this is a "negative" quadratic, it graphs as an upside-down parabola. 
a < 0 

 
 
 
positive part of a plane 
 
 
negative part of a plane 
 
 
the result is an area enclosed by a curve and x-axis  
intervals ( ) ( )∞∪−∞− ,22,  
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Exercise  
 
1, Solve each inequality: 
1, 01582 >+− xx                            5, 0276 2 ≥+− xx  
2, 0342 ≤++ xx                              6, 023 2 <−− xx  
3, 0122 <−+ xx                              7, 0822 >−− xx  
4, 032 2 <−+ xx                              8, 01522 ≤−− xx  
 
 
2, Solve each inequality: 
1, 0276 2 ≥+− xx                           2, 0342 ≤++ xx  
3, 0342 ≤++ xx                             4, 1032 ≥+ xx  
5, xx 10212 <+                               6, xx 542 >+  
7, 2301154 xx −≤−                       8, 235 xx −>  
 
 
3, Solve each inequality: 
1, 04010 2 ≥+x                               2, 052 2 ≤− xx  
3, 0210 2 ≤− x                                 4, 02 ≥− xx  
 
 
 
4, Solve each inequality: 
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5, Solve each inequality: 
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